Eighty-one subjects (56 affected patients and 25 parents of isolated affected cases) from 63 families with neurofibromatosis type 1 (NF1) on the North Western Regional Genetic Family Register (NWRGFR) were interviewed. Patients were interviewed either before (n = 26) or after (n = 55) genetic counselling. In the group as a whole, knowledge of the clinical features and the genetic aspects of the condition was poor (mean score 7 within the range of 0 to 18). The following factors were significantly associated with higher knowledge: (1) genetic counselling, (2) higher social class, (3) child with NF1, (4) when NF1 had influenced reproductive decisions, (5) young age at diagnosis, and (6) member of a patient support group.
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The majority of the affected subjects perceived themselves to be more severely affected than by medical classification, with persons who had been diagnosed later in life, had a child with NF1, or who were concerned about the cosmetic aspects of the disease perceiving themselves to be more severely affected.
Assessment of the psychosocial effects of NFI at different stages of life showed that 63% of affected subjects experienced difficulties at school and 48% said that the condition, particularly cosmetic aspects, caused anxiety during adolescence (n = 54). These difficulties may have contributed to later problems with career attainment and confidence in relationships. Seventy-seven percent of parents stated that their child was experiencing difficulties at school relating to NF1 (n= 51).
Of the subjects at risk of having a child with NFI and who knew about NF1 before having their family (n = 32), 45% said that it had influenced their reproductive decisions. Of 29 subjects who were still considering children, 41% wished to have prenatal diagnosis in a future pregnancy, but only three subjects stated that they would terminate an affected pregnancy. (J Med Genet 1993;30:567-74) Neurofibromatosis type 1 (NFI) is one of the most common autosomal dominant conditions, affecting approximately 1 in 3000 persons. Over the last few years the clinical phenotype has been characterised and the variability of the condition fully recognised. The main features of the condition include cafe au lait patches, axillary and groin freckling, Lisch nodules, and peripheral neurofibromas. Complications can occur, including central nervous system tumours (2%), scoliosis (5%), plexiform neurofibromas (32%), learning difficulties (30%), and epilepsy (4%).' Diagnosis of the condition can often be missed as the significance of the cafe au lait patches may not be recognised, and often there is no family history because of the condition's high mutation rate (1 x 10-4). 2 The extreme variability in the phenotypic expression of the NFI gene makes it difficult for patients to comprehend the variety of problems associated with the condition and previous studies have noted that patients often know little about the clinical and genetic aspects. 3 Children of affected subjects have a 50% chance of inheriting the gene which is almost 100% penetrant by the age of 6 years. Parents of isolated cases can only be reassured that they do not carry the gene after a detailed clinical examination.
Previous studies have shown that the presence of a genetic disorder can have significant social and psychological effects on the affected subject and the extended family. In families with NFl the shock at the time of diagnosis and the social effects owing to the cosmetic aspects of the condition have been commented on."
Investigations into the molecular defect responsible for NFI resulted in the cloning of the NF1 gene in 1990.78 The reproductive decision making process of couples at risk of genetic disorders has been shown to be complex and involve many factors other than the magnitude of the genetic risk and the features of the condition. In NF1 the situation is complicated by the potential variability of clinical features and the fact that for the majority of subjects it represents a cosmetic skin condition with few pathological features.
Support groups for many genetic conditions are now established. These groups provide education, information, and the opportunity to share common concerns and reduce feelings of isolation. The Neurofibromatosis Association (LINK) has been established for 12 years and provides a range of 14 leaflets describing features of both NFI and NF2. Given the limited information available on families' perception of NF1 and its psychosocial impact, this study sought to assess: (1) the clinical and genetic knowledge of affected subjects and unaffected parents, (2) retrospectively, the experiences of affected subjects through different life stages, (3) the use of 
Results
All of the 81 subjects on the NWRGFR before September 1990 were invited to participate and 70 were interviewed. In two cases the affected child had recently been adopted and a letter was not sent, in seven cases the subjects refused participation, and one adult was out of the country during the period of the study. In one case no reply was received to the initial letter. Of the seven subjects who refused, five were male and two female, and none had children. Of those subjects invited to participate after September 1990, all agreed to be interviewed. The uptake rate for the group as a whole was 86% ( viewed were from 63 families, 28 of which had an isolated case and 35 a family history. The socioeconomic status of the study group did not differ significantly (p = 02-05) from the expected frequencies for the general population. Of affected subjects interviewed, 20 were male and 36 female (n = 56). These subjects showed the following grades of severity: 32 (57%) grade 1, 14 (25%) grade 2, 10 (18%) grade 3, and no grade 4 classifications (n = 56). The mean severity grade for this group is therefore 1 61. Nineteen persons (24%) had never had genetic counselling, 55 (68%) had received counselling within the last year, and seven (9%) some time ago (between three to 15 years previously). This latter group were classified as non-counselled in later analysis. The mean age of diagnosis for the group was 18 years (range 1 day to 49 years, SD 13 years) (n= 81). Fifty percent of the study group were diagnosed before the age of 14 years. The mean number of years a patient or parent had known about the diagnosis of NFI in either themselves or in the family was 10 years (range significant correlation between individual perception and medical classification of severity was found (p = 0 2441, Kendall tau B test) with the majority perceiving themselves more severely affected (Wilcoxen signed ranks test, p < 00001) (n = 56). 6. Deductions from these data are limited as no control group was studied. However, the mean number of persons available for also important in how a person perceives the 'burden' of NF1. The psychosocial areas of greatest concern were found to be the difficulties faced at school, and later in accepting the cosmetically disfiguring aspects of the condition. Most subjects knew that NF1 can be inherited and knowledge of basic clinical features of the condition was good. Genetic counselling and also contact with a patient support organisation resulted in a greater knowledge of both the clinical and genetic aspects of the condition. However, 77% of the non-counselled group and 38% of the counselled group were unable to identify their personal risk of having an affected child.
In this study overall knowledge of the major clinical features of NF1 was good, with 85% being able to name the diagnosis and 76% aware that NF1 could be progressive (n =81). Information regarding specific complications was poor and tended to be limited to the family's own experience, or how much information they had received from the genetic counselling service or the patient support organisation.
The total knowledge scores obtained by subjects who had received genetic counselling were significantly greater than those obtained by the non-counselled group. Knowledge of the clinical features as well as the genetic aspects was good in the counselled group which shows that during the genetic counselling process information regarding the clinical features is also communicated. This is of interest in light of recent debate over the degree of involvement clinical geneticists have in the medical management of inherited conditions. "I The vast majority of subjects in both groups (94%) (n = 81) knew that NFl could be inherited, although only 62% of the counselled group (n = 52) and 23% of the non-counselled group (n = 26) could correctly state the risk to future children. In the present study some parents whose child was the result of a new mutational event (both parents having been examined) still believed themselves to be at high risk of having another affected child, even after counselling. The knowledge that NFl is a fully penetrant disorder by adulthood was poorly understood in both the counselled and non-counselled groups, as was knowledge that equal numbers of males and females are affected. This suggests a need for more careful explanation of the genetic aspects of NFl, as well as reinforcement counselling and discussion after the clinic. The above findings are in accordance with other recent studies of inherited conditions assessing post-counselling knowledge. [12] [13] [14] [15] Affected subjects who have a child with NFl showed significantly greater knowledge of the condition than those without a child. Those who stated that the presence of NF 1 had influenced their reproductive decisions also had a high knowledge score. Other studies have suggested that problems in reproductive decision making may encourage people to seek more information.'617 Subjects who had had problems forming relationships also had significantly higher knowledge scores. It seems that the more personal the meaning attached to the diagnosis, the more relevant the information, and hence the higher knowledge scores in these persons.
In the present study, by asking, 'How seriously do you think you have been affected by NFl?', an effort was made to obtain a subjective assessment of how the subjects felt they were clinically affected and how this had influenced their life. Responses indicated that their assessment included the psychosocial impact as well as physical manifestations of the condition. In the study, seven (13%) subjects felt themselves to be severely affected. No significant correlation was found between the medical classification of severity and the subjects' own perception of severity. This apparent discordance has been seen in other studies measuring subjective assessment of 'burden' attached to a disorder.5 18 In this study this could be because of lack of knowledge about the severe complications of NFI, but also highlights the impact of the cosmetic features which may be of more relevance to the individual person and which are not taken into account by the medical classification scale. Factors other than just the clinical features of NFI influenced how subjects felt they were affected. In the 57% (32) control data were available, but both affected subjects and unaffected parents of an isolated case seemed to show few people available to offer support. In a study of subjects at risk of Huntington's disease and having an interest in predictive testing, using the full Social Support Questionnaire, the authors commented that "the individuals report a fairly extensive social support network SSQ-N=3 56".22 These data, when compared with the original study used to test the reliability of the questionnaire, where undergraduate students in psychology completed the test, produced a mean SSQ-N score of 4-25. 23 Riccardi and Eichner4 commented that some patients with NFl had poor social performance and this was greatest in those of lower social groups or with severe NF1 and tended to be sporadic cases. He suggested that this may be because of the overprotectiveness of parents of an affected child. No firm conclusions can be drawn from the SSQ-6 data but it does seem that further study into the social competence and interaction of subjects with NFl is worth further investigation.
Retrospectively, NF1 had an effect on the reproductive decisions of nearly half of those who knew about NFL before having children, but most did not refrain from having children. Couples stated that the variability of the condition was a major complicating factor in decision making. The relevant recurrence risk to the family incorporates the extent to which a child may be affected, as well as the genetic risk, as noted in other studies of inherited conditions.2425
Although just under half of those considering a future pregnancy expressed an interest in prenatal diagnosis, most indicated they would not terminate an affected pregnancy. This reflects the low uptake of prenatal diagnosis for NF1 reported in a recent study from Wales.26 This probably reflects the great variability in prognosis, and has been seen in other late onset variable conditions.2728
The perceived burden of the condition has been linked with reproductive decisions in some studies.2930 In the present study the three subjects wishing to have a prenatal test with termination of an affected child rated the condition in the family as moderate and had personal or family experience of one or more complications of NFL. Some subjects in the study found decision making particularly difficult and expressed fears of being unable to cope with the guilt if the child was affected. Lippmann-Hand and Fraser31 found that couples use both the factual information given in counselling and the experiences available to them to determine if they could manage the consequences of taking the risk." With NFI this is very difficult as personal experience of the condition often does not give a representative picture of the condition.
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